Mechanistic approach for the toxic effects of perfluorooctanoic acid on isolated rat liver and brain mitochondria.
Perfluorooctanoic acid (PFOA) is one of the most widely used perfluoroalkanes as surfactants, lubricants and processing aids in the production of polymers, which has also been detected in the environment, wildlife and human body. Animal studies indicated that PFOA caused a wide array of toxic effects including liver and brain dysfunction, carcinogenicity and reproductive and developmental toxicity. Based on the established role of mitochondria-mediated pathways in the observed toxic effects of many drugs and chemicals, in this study, the potential toxic effects of PFOA on mitochondria isolated from rat liver and brain have been investigated. Mitochondria were isolated by differential centrifugation method and incubated with different concentrations of PFOA (0.5-1.5 mM). The effects of PFOA were assessed on a series of mitochondrial parameters including reactive oxygen species (ROS) formation, activities of mitochondrial complexes I/II/III, reduced glutathione (GSH) content, adenosine triphosphate (ATP) level, membrane potential, lipid peroxidation (LPO), mitochondrial swelling and cytochrome c release. The data on liver mitochondria indicated that PFOA-induced ROS elevation in both mitochondrial complexes I and III, mitochondrial membrane potential collapse, swelling, cytochrome c release and decreased ATP level which induces apoptosis or necrosis. On brain mitochondria, PFOA showed fairly similar effects on the above-mentioned parameters. However, different results were obtained when the effect of PFOA was assessed on LPO and complex II activity. Due to the fact that PFOA had toxic effects on the mitochondria isolated, it could be suggested that mitochondrial toxicity could be a plausible mechanism for the toxic effects of this fluorochemical on liver and brain function.